The study of variation in the human genome.
Regions of the genome showing high evolutionary stability are often conserved as a result of functional constraints. Conversely, more variable regions are likely to represent DNA with no functional or structural importance. However, as in the case of immunologically important regions, sequence divergence does not always indicate lack of functional importance. There is thus a wealth of information from both a functional and an evolutionary point of view that comes from studies of DNA sequence variation, a neglected aspect of the genome endeavor. Naturally, one cannot sequence hundreds of individuals in full, but a useful compromise is to use less expensive methods and to limit the more expensive types of analysis to an appropriately chosen sample of loci. The sample could be determined after careful consideration of categories of DNA segments with respect to individual variation. The study of such categories of DNA variation patterns can help in the understanding of the role of each gene and vice versa. One other important application requiring a study of DNA variation in different human populations is forensic DNA typing. This study requires a knowledge of allele frequencies in different human populations. Evidence of a match between two DNA samples is meaningless if the approximate population frequency of the DNA pattern is not known. It has been suggested (E. Lander) that one use the highest frequency for the most common allele as a baseline frequency estimate. Obviously, systems in which this is employed require an extensive analysis of population-specific allele frequencies. In general, the best way of studying interindividual variation when detecting or describing new polymorphisms is to include interethnic variation.(ABSTRACT TRUNCATED AT 250 WORDS)